Evidence for the development of an intermonomeric asymmetry in the covalent binding of 4,4'-diisothiocyanatostilbene-2,2'-disulfonate to human erythrocyte band 3.
Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) studies have identified two oligomeric forms of band 3 whose proportions on gel profiles were modulated by the particular ligand occupying the intramonomeric stilbenedisulfonate site during intermonomeric cross-linking by BS3 [bis-(sulfosuccinimidyl) suberate] [Salhany et al. (1990) J. Biol. Chem. 265, 17688-17693]. When DIDS (4,4'-diisothiocyanatostilbene-2,2'-disulfonate) was irreversibly attached to all monomers, BS3 covalent dimers predominated, while with DNDS (4,4'-dinitrostilbene-2,2'-disulfonate) present to protect the intramonomeric stilbenedisulfonate site from attack by BS3, a partially cross-linked band 3 tetramer was observed. In the present study, we investigate the structure of the protected stilbenedisulfonate site within the tetrameric complex by measuring the ability of patent monomers to react irreversibly with DIDS. Our results show two main populations of band 3 monomers present after reaction with DNDS/BS3: (a) inactive monomers resulting from the displacement of reversibly bound DNDS molecules and subsequent irreversible attachment of BS3 to the intramonomeric stilbenedisulfonate site and (b) residual, active monomers. All of the residual activity was fully inhibitable by DIDS under conditions of reversible binding, confirming expectations that all of the monomers responsible for the residual activity have patent stilbenedisulfonate sites. However, within this active population, two subpopulations could be identified: (1) monomers which were irreversibly reactive toward DIDS and (2) monomers which were refractory toward irreversible binding of DIDS at pH 6.9, despite being capable of binding DIDS reversibly. Increasing the pH to 9.5 during treatment of DNDS/BS3-modified cells with 300 microM DIDS did not cause increased irreversible transport inhibition relative to that seen for cells treated at pH 6.9.(ABSTRACT TRUNCATED AT 250 WORDS)